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Wayne,
 
We’ve submitted the draft slides through our ORD STICS clearance process and Eben Thoma
 reviewed the presentation and raised some good points.  We’ve included those as attachments for
 your review.
 
We’ve also included a slide which could be completed with canister results and which will address
 Eben’s comment about duplicate samples.  Motria emailed us with a similar question that the two
 of you had been discussing last week.
 
Regarding the proximity issue, we do think that this should be raised as a concern.  The
 requirements for NATTS and PAMS don’t address the use of these extremely low flow samplers. 
 Samples collected on the order of a few mLs or less per minute can be placed side-by-side without
 compromising the results.  The collocation siting requirements for NATTS are really meant for
 sample volumes that are orders of magnitude higher than we are dealing with here.  The results are
 good as they stand but we have seen from experience that they would likely improve if the samplers
 were placed side-by-side.
 
One more comment from Karen:  I would suggest revising “GC-MS” on slide 4 to “VOC
 Preconcentrator/GC-MS” so that it is more descriptive of the analytical method.
 
If changes are made to the presentation, please send us a copy to submit with our clearance
 package.
 
Thanks and we hope your presentations go well next week!
 
Karen
 
___________________________________
Karen D. Oliver
U.S. Environmental Protection Agency
Research Triangle Park, NC  27711
Phone:  (919) 541-2337
Fax:  (919) 541-0960
E-Mail:  oliver.karen@epa.gov
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				Tube Results, ppbv						Canister Results, ppbv		

		 		Benzene		Toluene		 		Benzene		Toluene

		Set 1		0.29		0.60						

				0.31		0.62						

												

		Set 2		0.34		0.98						

				0.34		0.95						

												

		Set 3		0.27		0.65						

				0.28		0.68						

												

		Set 4		0.37		0.71						

				0.38		0.71						

												

		Set 5		0.17		0.35						

				0.18		0.35						

												

		Set 6		0.22		0.40						

				0.23		0.41						

												

		Set 7		0.21		0.36						

				0.20		0.36						

												

		Set 8		0.34		0.68						

				0.37		0.79						
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U.S. Environmental Protection Agency

Significance

EPA’s National Air Toxics Assessment (NATA)1 shows benzene is one of the two top contributors to overall cancer risk in the U.S. from inhalation exposure. 

Toluene is a neurotoxin and an important tracer for mobile sources and industrial emissions. 

Air monitoring for VOCs is relatively expensive, because of required infrastructure and highly-skilled laboratory services. 

Highest benzene concentrations near industrial sites, most notably coke ovens & petroleum refineries.



1. Summary of Results for the 2005 National-Scale Assessment: http://www.epa.gov/ttn/atw/nata2005/05pdf/sum_results.pdf







U.S. Environmental Protection Agency

Petroleum Refinery Sector Risk & Technology Review; New Source Performance Standards

Additional emissions control requirements

Application of a new air monitoring method to detect fugitive emissions

EPA set an annual average benzene concentration standard at the refinery fence line, measured using 2-week integrated samples placed around the refinery fence line perimeter.

Does the proposed monitoring method compare well with current procedures?





Thoma, Eben (TE) - This is alittle unclear (this and next slide).  Is the current method a two-week canister or a two-week average auto-gc comparisons for benzene?  There is some puiblished work on this extended comaprions and a ton of work on 24 hour comaprions.

EPA’s current method – 
24-hr canister sample, TO-15 in lab











GC-MS

Used in the National Air Toxics 

Trends Station (NATTS) network









Alternative to current method – 
Hourly data in field via autoGC













Used at Photochemical Assessment Monitoring Stations (PAMS) sites

autoGC







U.S. Environmental Protection Agency

Proposed method – Passive tubes, 
collection via Modified Method 325A,
analysis via Modified Method 325B











Thermal Desorption 

(TD) -GC-MS







U.S. Environmental Protection Agency

This study

Follow-up to an initial feasibility study led by EPA’s Office of Research and Development (ORD) and Regions 3, 5, 6, & 8: “Collaborative Evaluation of a Low-Cost Volatile Organic Compounds Passive Sampling Method & Analytical Laboratory Intercomparison”.

Our objective is to quantify the comparability of the new passive tube method to EPA’s recommended method for VOC sample collection – canisters.

Added benefit: we received permission to piggyback sampling on an existing fenceline network of autoGC stations at an Indiana refinery. 







U.S. Environmental Protection Agency

BP Refinery, Whiting, Indiana



Four-station fenceline network is result of 2012 agreement between refinery, regulators, & private citizen groups. 

BP committed to provide comprehensive air quality information regarding conditions at the fenceline via this public website:

http://raqis.radian.com/pls/raqis/bpw.whiting









U.S. Environmental Protection Agency

We collected 8 sets of 1-week samples on top of GC trailers



passive 

tubes

12L canister

GC inlet











Thoma, Eben (TE) - These guys are a little far apart possibly bu aslo the tubes look partailly hidden (the top cup) preventing son free air flow.
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Challenges – logistics

Scientists not accustomed to extensive safety and security procedures at a refinery

field staff underwent safety training

fire retardant suit, reflective vest, hardhat, protective gloves, etc.

check in/out at each sampling location

everything took longer than expected

First sampling event incomplete due to rain and risk of lightning. Several hours under “stop work” orders for outdoor activities. 









U.S. Environmental Protection Agency

Challenges – technical

EPA-CRL provided canisters under vacuum 

passive flow regulators on inlet, set to fill in 7 days

if canisters fill too quickly, they equilibrate with environment and gases diffuse in/out

EPA-ORD provided multiple tubes each week

blanks & duplicates, shipped overnight in coolers

2-week sampling in proposed rule

only 1-week sampling feasible with available canisters
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Challenges – data comparison

BP posts 1-hour data on public website

168 measurements per week if all reported

about 25% missing values & up to 40% nondetects

hourly data were averaged to match week of passives

All participants reported different VOC list

CRL determined 60 analytes in canisters

ORD determined 9 in tubes

BP determines 4 via autoGC

only benzene and toluene on all lists







U.S. Environmental Protection Agency

Results

28 valid sets (of possible 32) 1-week paired canisters & tubes collected; analyzed at CRL and ORD, respectively

Comparison methods

Plotted linear regression for full dataset

Correlation (R-squared), intercept, and slope

Calculated Relative Percent Difference (RPD) for each pair
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Benzene – Canister 
and Tube Results









U.S. Environmental Protection Agency

Benzene – Canister vs. 
Tube Regression
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Toluene – Canister 
and Tube Results









U.S. Environmental Protection Agency

Toluene – Canister vs. 
Tube Regression









U.S. Environmental Protection Agency

Benzene and Toluene – 
Canister vs. Tube RPD



25% target 

for air toxics
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Toluene – Canisters & Tubes Compared with hourly GC







Thoma, Eben (TE) - This is a nice slide.  Can you include one for benzene?
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Conclusions

All three VOC monitoring methods compared within reasonable limits for both benzene and toluene. 

In general, the passive tube method resulted the highest concentrations and autoGC the lowest. 

More field testing is recommended to confirm that these relationships hold up during extreme summer and winter weather conditions. 
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From: Caudill, Motria 
Sent: Wednesday, July 01, 2015 2:51 PM
To: Whipple, Wayne; Oliver, Karen; Whitaker, Donald
Subject: RE: Draft slides
 
Hi folks – I’ve made most of the suggested changes.
 
I don’t recommend commenting on the distance between inlets. As we speak, OAQPS is working on
 the official guidance for air toxics collocation spacing. In the meantime, though, our monitoring folks
 have spaced VOC samplers according to the existing guidance for other passive and low-flow
 monitors: between 1-4 meters. If they are too close, then there is the potential for one monitor to
 affect another’s intake (less of an issue for passives). You’d have to be several meters apart before
 there begins to be an issue with the air quality differing to any significant/measurable degree.  We
 deployed our samplers so that all inlets were within 2 meters.
 
In other news, I figured out that my main contact at BP left the organization and my emails have
 been going into a black hole. Wayne, I’m going to copy you on a message to Linda Wilson (Jim’s old
 boss) who may have comments on how BP’s program is described. I’ll be on vacation starting
 middle/end of next week, so she may have to contact you directly. FYI, her number is 219-473-
3287.
 
-Motria
 

From: Oliver, Karen 
Sent: Monday, June 22, 2015 2:55 PM
To: Caudill, Motria
Cc: Whipple, Wayne; Whitaker, Donald
Subject: FW: Draft slides
Importance: High
 
Motria,
 
Here are some comments from Don and me on the NEMC slides for you and Wayne to consider:
 
Slide 3   “Is this new monitoring method any good?!”  - We feel that it would be better to use a word
 such as “proposed” rather than “new” here since diffusive sampling methods like this one have

 been around for a while. OK
 
Slide 4   I’ve attached a photo of our canister GC-MS system that could be used rather than the

 current one that has the liquid autosampler. OK
 
Slide 6   I’ve attached a photo of our TD-GC-MS system that could be used to replace the one in slide



 6 that shows the GC-MS with the liquid autosampler. OK
 
Slide 6   Suggest slide title change to the following (modifications underlined) “Proposed method –
 Passive tubes, collection via modified Method 325A, analysis via modified Method 325B”  
(Note:  The 325A and B methods are based in part on our Carbopack X tube methods, but we

 currently are not necessarily following every procedure that they have proposed.)  OK
 

Slide 7   A period is missing at the end of the statement in the first bullet. OK
 
Slide 9   Talking points: 

a.)     The one week sample deployment period for the Whiting study deviates from the

 proposed method which specifies two-week sample periods. OK
b.)     The inlets for the canisters/tubes/GC should have been placed right together in order to

 obtain the best comparison data possible.  (I’ve attached a few photos of our canister
 and tube inlet setup as examples.)  This point could be mentioned in the Conclusions on

 slide 19 as well.  NOPE J
 

Slide 20 Please add that the EPA-ORD efforts were supported by Lillian Alston (Senior Environmental
 Employment Program), Tamira Cousett (Alion Science and Technology Corporation), and Maribel

 Colon and Tai Wu (US EPA). OK
 
 
Thanks!
 
Karen
 
___________________________________
Karen D. Oliver
U.S. Environmental Protection Agency
Research Triangle Park, NC  27711
Phone:  (919) 541-2337
Fax:  (919) 541-0960
E-Mail:  oliver.karen@epa.gov
 
 
 
 
 
 

From: Caudill, Motria 
Sent: Wednesday, June 17, 2015 9:29 AM
To: Whipple, Wayne; Oliver, Karen; Whitaker, Donald
Subject: Draft slides
 
Hi guys – attached are draft slides. I will check in later today with BP to see whether we can salvage

mailto:oliver.karen@epa.gov


 their benzene data.  (see below, their data correlate, but are really high at Sites #1 and 4).
 
We have 30 minutes allotted. We can add a slide or two, but let’s not overdo it. I can talk with
 Wayne and/or write up some speaker notes to help point out important take-aways for the
 graphics.
 
Any input appreciated.
 


